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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photosensitive resin composition developable with an alkaline aqueous solution, 
having a high film leaving property, high resolution and high sensitivity and capable of easily forming a patterned thin film having 
excellent various characteristics such as heat resistance, solvent resistance, transparency and heat fading resistance, to 
further provide a photosensitive resin composition capable of easily forming a patterned thin film having excellent low dielectric 
property as well as the above various characteristics and to provide a pattern forming method using the composition. 
SOLUTION: The positive photosensitive resin composition comprises a copolymer obtained by copolymerizing at least styrenes 
and maleic acid amide and a cyclohexane derivative containing a 1,2-naphthoquinonediazido group. In the pattern forming 
method, when coating, first exposure, development, second exposure and heat treatment of the positive photosensitive resin 
composition are carried out in this order, the quantity of light for the second exposure is 0.5-15 times that for the first 
exposure. 
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ffl) , V- 1 5 8, V-2311 (*l£W8Hk#IISt 

(80 s> (rSBsa) ^*^tf^n*. 

[0 0 5 8] 2t« (^^) 7i7 'J V— hiLT«, 
fct^tf7D^7^XM- 2 10, I^M- 2 4 0, HM 
-6 2 0 0 (JKM^J&ffc^Itit (80 SS) , KAYAR 
ADDDDA, |B]HX- 2 2 0, |b]R-6 0 4 (B#-fL 
^ (80 §S) , V2 60, V312, V335HP (± 

&*m{t*x.m (80 §s) cmms,) m&mtfznz, 

[0 0 5 9] 3-gm&&>±(0 (A?) 7^Ul/-htL 
Ttt. fc£*.tfMJ*?n— JP:/n/X> MJ (;**) 7 
i"JI/-h, ^>^XUXU1 — )lb>) (*:?) 7£"J 

K O^XUXUI — JVy^hy 7t7 x i V— 

K y'O^lUXUI — JU^>^ (*;?) 7^UU— 
K v?^>^XUXUI — (*;*) T^'JU- 
h«***tf&n. ^tttfjCl, 7P-7fXM-3 0 9, 
HM-4 0 0, |«JM-4 0 5. |s}M-4 5 0. HM-7 
10 0, I^M-8 0 3 0. HM-8 0 6 0 (JgM-&fijc{t 
¥11 (80 » , KAYARAD DPHA, iTM 
PTA. I5JDPCA-20, H-30. H-60, |aj- 
1 2 0 (B*{fc* (ft) S) , V-2 9 5, H-30 
0, |B]- 3 6 0, |^-GPT, H-3PA, |h]-400 
(*(g*r«SHt#Iit (80 S) . P P Z (tti^5«]{b# 

[0 0 6 0] cne.<Dp-&. 7DZ7?XM-4 00, 
KAYARAD D P H A^<D 3 WftEttUUicD^'gfiHf 

(^^) t^u iz-h^wsKsi-^ns. cn?.© 
[0061] xmis&mmmz. rjujwm&mm 

(A) 1 0 0®fia5fC»bT»SL<«0~ 1 Oil 
S6. «tOWSL<«0~3KaSBiH^$n^. 
W»c#*^tt«Bgm^«, ->7>*77'J >y#J£ 
-^tTC t IC J: 9gffi<fctf>^tt£[6]±;*-a:£ d <h*n?£ 

51. lfZ^h'Jlh=(r->y7>: CH 2 =CHS i 
(OC 2 H 5 ) 3 

52. if-JlhVZ (S-/h + >'lh*y) ->^>: 
CH 2 =CHS i (OCH2H4OCH3) 3 

53. 7 - f U -> F * ->^P tT;l/ HJ ;* h*->->5> : 



(10) 1$i2 0 0 3-l 14 52 6 
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[0 0 6 2] 

Msiil 

H 2 0— ^,CHCH20CH 2 CH2Si(OCH3)3 
O 

[0 0 6 3] S4. T-^^7^UP^->7'Dtr;PhU 
^ h^iy v5 > : 
[0 0 6 4] 
/0 Htl2] 

CH 3 

CH 2 =C-C-OC3H 6 Si(OCH 3 ) 3 
O 

[0 0 6 5] S5. r -t^X-fhzfn^jibi) X 
y->7>:HSC 3 H 6 Si (OCH3) 3 
->7>*y^U>^?PJ«. TJl/^U pf^tt^Bi (A)»C 
*tLT, 0. 0 l~5SSg|5fflne,n^)C<i:^Jf*L 
t*. ;rft<3te2*IJ^±/S^-£C<hfcT#-5. dCDcfc^ft 

w <o±«« loon 

ggt-r-St^. 2JMra&T#SL<ttl«a5£tT0> 

[0 0 6 6] *%9]0ig?M£Wffitt$4bt;i. 
©«Jttt»IBtaj«4*l©H»»+ C 7 JfcJM** 3 

30 mizvxy ymit-&y)tfm^*>n2>. &ftwiz&^xm 
^ztizyymit&mt. mytm^mnmizwrn (a) 

W43R«fflfc:IS£SttT"bJ:<, £ ■=> y S!i{k£$| 
7yM^©ASW^tt. TSB (1) ~ (8) 

$n^77 b tzit-£>V!ix$>z>. 

[0 0 6 7] (1) F(CF 2 )n- 
(2) (CF 3 )2CF(CF 2 )n-2- 
40 (3) H(CF 2 )„- 

(4) CF3CHFCF2- 

(5) (CF 3 )2CH- 

(6) -(CF 2 CC 1 F)- 
[0 0 6 8] 

Ut 1 3 ] 



(11) 
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20 



CF, 



(8) — 



\ 




CF 3 



[0 0 6 9] CCT, ntefflfit, 1~1<K Sf$U<«5 
~8T&-5. 5£ (7) (8) iCiSHT, ^> 



10 



[0 0 7 0] 7 7M^tH. fi)V 

[0 0 7 1] cne>7«>5?ijj5C^£^T-5X5tf*Wb£ 

MftMhlsT. TE*1 (C^Sn^>S<k±IB (1) ~ 
(8) K^£nS^7iymS£^£Lfc{fc^#l£^tf 

[0 0 7 2] 
[Si] 



-(CH2)mCH— CH2 

V 



n=l-3, 1=1-3 

-CH200CC(CH3)=CHJ t -CH2CH200CC(CH3)=CH2 
— CH2CH(OH)OOCC(CH3)= CHa 



— (CH20)r-(ai2)mCH— CH2 
0 



— CH200CCH=CH2 , -CH2CH20OCCH=CH2 



— CH2CH(OH)OOCCH= CH2 



— CH2NH2 



[0 0 7 3] ±.im 1 4>ft0&£>lC. «*ttxjj**>'{t (7) St; (8) ftf©f§M©t77iI4tLfc 

©xjp+j'^DiSittt. ^»s<t±t2 (i) ~ <8) mo^y vmm&mistzy yitmmmit^mm^ 

^TfcpmTi&S. 7-y^-ft:^«J:L,T«, fTfcl [0 0 7 4] 




[0 0 7 5] 2, 2' - [1, 3-7xXU->fc'X ;U) X^ U 5 s >] U->] ] k'X - 7 > 

[[2, 2, 2-MJ7MD-1- (MJ7;WD^f 50 [0 0 7 6] 



(12) 
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litl 5] 



F2: 




[0 0 7 7] 2, 2-t*X [4- (2, 3-X.#3ris? 

[0 0 7 8] 
[ft 1 6 ] 

F3: FCCF^ CH 2 CH— CH 2 

\/ 
O 



F* FCCF^ CH 2 NH 2 

[0079] tfimi e>n-5o 

[0 0 8 0] *9E9!Ott%ttWIBfiA«». tftMB (A) 

[oo8i] *3e^o«jttt»iga««*»»-r*fc» 

tyy^x-fjk x^i/>^U3-jk>7fji/x- 
5=-;k xfi/>^U3-ji/yx^x-f;K x^u> 

^y^^x-fJk yDtfi/>^U3-;^yx^ 
X— y\>k yp fcf U>^U 3— ;HE/ :/dbf;kX— 5" 
;k ^atfu>^Ua— y^Ux— r-;i/. rfu\L 

l/>^'J^-Jl/y^^X-fJk yDtfl^>^Un- 

;kyxf^x-r;k yXfl/>^U p— ;l/^E7 
X— y 1/ > 'J 3 - Jl/t y x^;n-r ;k 
y Xf 1/ >^ U 3 - JR y 7 xXW-f JP, z/JL^U 
>?U3-Jk//^l/X-fik yX^l/>^'J^ 

>?x^;i,x— x5=-u>^Uxi— ^^;px— 
Tv^T-fe^— K x^U>^U 3-j^yx^x-r 
jl/T-tr^— K xf 1/ >y* u n - y t'd tf ;i^x-t 
;i/7-tr^-K x^u>^u zi-;i/^y y^;i/x— 

7*7— K ^xfi/>^U3-ji/ ; Ey>^x-fJl/ 
7iZ7— K yX^l/>^/"J J-i^yx^l/X-fil/ 
K yXfi/>^U3-j^y^p^x-f 
;P7-fcr— K ^x^u>^U 3-ji/^yyf;i/X-T 
K ^xfi/>^ua-^y7xxw- 
x;i/7-fcx-K ype u^uzi-^/^ji/x- 
T^i^-tr^- k tf i/>^u □-wyx^x- 



C ^ ^ O CH 2 CH^CH 2 

CF 3 O 



T^T-fey-— K 7'PeU>y'U3-;^y7'PWX 
-T^T-fey— K 2-* h^v^Jl^iry- K 3 
-* V*z/7?-)VTtt— K 4-* b*zs77)l7-£ 
10 y— K 2-*3 L )\s- 3-* h*->:^JI/7-fey-K 
3-*^- 3-* b^r^^)VT J (L"r— K 3 -X^ 
;l/-3-* h + S/^^T-fey— -K 2-Xh^y^ 
;U7iry— K 4 -X h^y^MPT-fey— K 4 
D^y^Jl/7-fef-h, 2 h*^>^7-fe 
y— K 3-* h^v^^^-fey—K 4-y<h* 
y"*>5-)lr7±T— K 2 3 -y< h*>"*> 
^T-fey— K 3-^W-3-^h + y^>^7 
■fey- K 3 4 - y b^->^>9-)l7±^— 

K 4-X3 L )l-4~* b^r^^>^)lT±^— K 7 
20 -fe h>, ^^XWhX yX^^rHX ^^JU 
yy^fj^hx Xf;KV^Wh>, yh^h: 

^□W>ix^jk yatf^>K^ntf;!/, :/pfc?:* 
>KK7:/Ptf;k 2 - 1 HP^'>yptf^->m/5 1 
;k 2 -b FP*S/:/Ptf:t>^X5F;k 2 — b Hd + 
~>-2-y^;k /^-3-^h^yynW- 
K X^-3-/h + yyPW^-h, X^;i/- 3 
-Xh^>:/pfc!;t*-K X5f;i/- 3-^0*^^^ 
Pet^-h, yPW-3-/h*y7'Pt?^- 
50 K <V7 p Dt!^-3-y h^y^Dtf^-N, Xh 
^BKx^k sMr^imx^k 2-tHP+y- 
3-*^;i7?>Mx^)i,, #Wt ftfixfjk 
»K^pif;k »8<y7 r pe;k iM:/^. gfB£< 
V7^;k ftB**^;k «»x^;k »«^Dt:;k j» 
»:7>;k \Z)V\z>m*7)\s. e;nf>Kx^;k tf;i/ 
bf>»ypt;;k \Z)VM>wr77)\'. y-tbmm*^ 
;k 7t hiRxf ;k ^>v;M^x~y;k ^> 
y;i.x^x-f;k ^^xJl/x—yJk ftR^ov 

;k $ISiXf;k ya^yx^k VH>Sy 
^ x^;k r-^p^^H>. ^>if>, h;Px>, * 
sxu>, >^p^\^ity>, x^/-;k 
yp/ty-jk y^/— ;k ^-tJ-y — ;k s^n^ 

-tJ-/-;k Xfl/>y'U3-;k yX^l/y^'J XI- 

[0082] ®yt&mm&&yo<Dm$i 

ttfl>|6j±fc<!:*tfX b 'JX-y 3 > (iftttftt) <D 

3p'Jt+yXfl//77UJPX-fJk tfU***' 
50 X^k^^U^X— yJk #U :*^>X^U >;M/ 
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1)\,3L—7-)\</3. ii<D# U \s>7)l*-)VX.— 7- 

^•>ifi'>7ij-;n-fji'i. #g**->x^u- 

yV=y^V— K 4? 'J * * ->Xf I/ > y X f 7 1/- h ft 

<»: w# g ->x?=- w > -^7;^;Pxx^;PSft £*© J 

X^->^^fflffittSd. I7h5-^EF30l, H30 

3. PJ3 5 2 mm&qctfL («o a» . MiyrvZF 

17 1, iFl 72, PIF 1 7 3 . HF177 (*B# 
-O^-^TM («c) 8) . 7P7-FFC-430, 
^FC-431 (SSX'J-IA (HO 8) . TlJ-btf 
— KAG710, it— 7D>S- 3 8 2. I^SC-10 
1. iSC-102, I^SC-103, iSC-10 

4. I^SC-105. |I0 S C - 1 0 6 (Mffi? (80 

*M7->P^>7t?UV-KP34 1 (m^t^X^ 
(80 8) . 7?UAi3l»M##'J7D- 
No. 5 7, 9 5 (#*thi*Kfls*lSI8 (80 8) fcgtf 

[0 0 8 3] ^ne>«2®^±fflVi-5C<i: : b-r#-5. d 

0 0««ffltV*ia. 2MfflgB«Tlff*b<«lStt 

[0 0 8 4] £&. *3fcttWBttj£tt0)BMttt. *«t 
©««tt*iSi±S**fc»K:, »Wi;'»5:<tfc2i 

«J;5ftXj}?+'>S^*^4»tbT«, xtf 
3-M001, P11 0 0 2, 1^ 1 0 0 3, |W)100 
4, |Br| 1 0 0 7 , 1^1 0 0 9, PJ 1 0 1 0. |W)828 
(ftA« ; ttfcS'xJI'Xtf**' (80 8) ftt'fflfX7 
x/-;i/Ag?X3tf*->gf8g, Xtf3-h8 0 7 
* ; »{t'>x;bXj}«*^ (80 8) fti'<Df77z;- 
JI/FgJX#*->8ifli. Xtfn-hl5 2. P1154 m 
■ft£ ; «Hfc->x.^x#*-> (80 8) . EPPN20 

1 . H2 0 2 (i8j,S£ ; B*im (80 8) Sf©7i 

y-;uy^7-v^Sx^^->t»8g. eocnio2. isj 

103S, ^104S, 1 0 2 0. 1 0 2 5, 1 0 2 7 

m&z* a*im (80 m . xtfn- hisos7 
5 ; «Ht->x;i/X7tf*-> (80 8) ftt*coi7^ 

^-)\,J-&vy>;mx.iZ*^Wm. CY-175, HI 
77, HI 79, 7J^7l , hCY-18 2, H19 

2. 184 (fcffi* : ^At-tf-f*- (80 8) . ER 
L-4234. 4299, 4221, 4206 (ffifi, 
&;U. C. C*t8> . ->3-y-T>5 0 9 (i8j.S« : 
WftmZ. (80 8) . Xtf? D> 2 0 0. PJ4 0 0 (iS 
■&£ ;*B*1->* (80 8) . Xt!n-h8 71, ^ 
8 7 2 m&Z ; ft!rtt;->x;Px#*-> (80 8) . ED 
-5661. H5662 (j8jfi£ ; t7;-Xa-f-f 
>y (80 8) ft<h-©SB#l!&l»»x#*->8tSg. xtf? 
<H00MF (#Sfc*tfS)]gfl^I!fl (80 8) . Xtf 



(13) 4tPg2 003-114526 
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*-ATMP (B*«Jl» (80 8) U if 

[0 0 8 5] cne>C03^Tfe. lfX7zy-MSl 
#*->8fBi. k*X7x/-;PFS!Xj|?^->»Bi. 7x/ 
-;»> j # 5 y * six#* ->«f flg, ? u y *H 9 y 5 
^x**->8fillj. iKi«#uyg S'SWx-^/t&g* 

[0 0 8 6] ±fe<0«fc-5&X#*->g^W<fc^!l<Z)#^ 

/<? <. *fcifX7xy-;i/A (*fc«F) ©^g->->*;px 
-fM i'© J: 7 ftE^lTJ&o T fc J; ^. 
[0 0 8 7] ttScfi£#iLTWX#*->S-£;frrt;£$!j 
tt. mm (A) 1 0 OMffigBtCftLT, 5~5 0S?ffiSB 

#£j£>$j, Ai^--> 3 >&}±m. mrnm. m&^&mua 
[0088] *fzw<Dmxi±®m®.f$.vo*m^zzt\z 

0. 2~ 1 0 /imflS©?.*;!/*— T«naT*££:»-J: 

c (o*5£w<nm%&®mm.i$.®®m$: g ^ > 9 ia- 
Bastsas (jBiBtt) ^fTofcm, s^Ma^ff ^Tis; 

nftSff, mimx<oo. 5~ 1 • 5<&T*aJlt*t»S 

ytm&2 0~1 5 0mJ/cm ! tlT^<O0. 5~1 
5fStT-5Ci:*WS U^. Sfc, *D^®a«. 100 
4tf ~2 2 0t, 3~6 0»*W*Lt». 

[0 0 8 9] 3tc%ifl(0«!3tttttlBllll£<»tttt«Sfik:tt 

«Atf*pj»afl[*»5 0-i 5 or, fta^ 
p#F B i*t 3 os>w~6 0 oiwmr**. tt«t«!HNffi9ic 

^T. iSEl3 6 5 nm©i8, 8g4 0 5nm©h«i, 
4 3 6nmJ)g8, igS2 4 8 nm<DK r FI+->71/ 
—If—. iSl 1 9 3 nmOA r Fl+yVW-f-f © 
5(7 8£*IR. <»9a hD>Jftttl!l«a>XCI»«^»ft? 
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[oo9o] mm&w\zm^*>nzm&mi:LTi*. &■ 

7k. If^7 5X n -^D tf;i/7 5 >, y'l^7S 
>. n -:/otf;U7 5 >, h'JX5 L ;WT5>. 
;i/->*x^jP7 = >. ^f;n^y-^7S>, MJ x 
^y-;l7S>. f h7^fJl'7>t^AkKP + -> 
K. fh7ifJl'7> ; &^AtHD+>'H, n»J>. 
tfo-^. fcf^iJS?>, 1, 8 -vT-tf e->i7 0 C5. 
4.0] - 7 -^>x-fe>, 1, 5 -i?71f Ifv-^D 
(4.3.0) - 5-yt>W»*nT6*7MU 

*»tt*«*Mt. x*/— jukot" 

>XSaitUTB, «*ffiv-f*ns>xy h"C*ft"rs 
[0 0 9 1] jSSlEV-f ^Di?i7 h«. Sffi^W^S 

^e>7k^«#=f$n-5„ ®ii5)Ev-f i^Dvxy h<DSJj!iaji 

?J«. 20~350kgf/cm 2 (2. 9~3 

4. 3MPa) , jfSt<(J30~250kgf/cm 
2 (4. 9-24. 5MPa) ©fc<E>£Jg-f. KEPiPffi 

fis&isu&Wb&^at, sfc-tofiisafisita&iS's©*!* 

^tW^T^S^. ±0~2 0ffi«t*iLT*«Ojg 
[0 0 9 2] Sfc. *%91®8Rtt&ft;K«tt£LTig 

[0093] c:<o^j*-e«, #B3fe8BJi cogger t> 24m 

[0 0 9 4] ±E0iftftrfiE. flfVAft. TkSKl^tfDJB 



(14) ^BI2 003-114526 
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AF->'J-X (80 ) tflHtf&tlS. 

fcttftttKffiEftiftatflKttAF 5 400S*». ffifcfW 
£4&£fti8#MllCt*AF 2 8 0 0II#t. ILWS. L 

mizmm-z&z. 

10 [0 0 9 5] CC0^feT«. jfiiftJEEV'f *D5>xy h® 
[0 0 9 6] A*->ft3nT^*»IB«U£<»tt, ±12 

M«. Stfctt, EMMS. 

tXAtt. S« a9H£. IMttteottttl;: 

3 BIT. SfSL<tt2. 8HTifiHt.©T»*. Lft 

a. mmmmmmtzmm-v&v, 49cka* 

[0 0 9 7] 

HtitM] «t. *mw(D® l yt&®m®.f$.®)zmmmz 

J0 [0 0 9 8] ^JS^J 1 

X^U>/VW >m^>^)l7Z F#a**MM (6 
5/3 5 (%*Jt) . Sif^l ftl. 5 7?) 6 
OStfig*. ±ffi*?3fc» 0,2-t7t- + />y7yKl^ 
W v-^n^-tf^gfigflO a-1 ( 2 S : 3 {@<D*^S 
e>o*>2m&m&) 1 5SlfigB. h*->*^a 
-W5i > 1 2g»g|5, 7Dt:i/>^'J3-M// 
3Ml,X-5^7-fe^- h 2 0 0«»88*iS^LT8l*f» 

[0 0 9 9] Cft£, ^7XM (a-x>^7 0 5 
40 9) ±KMJ*fl*. 2umta*«. ^e>a*bfc«. 
*7h7'i/-h±T. not. 2^m«ejMistf. 4 W 

mftfflL/SW->©YXi'SIU. SBlEETkffitr 
Srffl^T 1 0 Om J /cm 2 CDgftSTBft£fT^. 
1. 5X?T5;*3\H'7> ; e= l 5'Afc HP + v-HTJI/* 
'J^«?ICT. 2 5tt6 0W1I»L. 7k»c. 
T. aai/X^->*f§fc. Sfi4*S4 0 0m 

J/cm 2 W®JtffiTm2@>tL.. 2 2 0t;T10M 

[0 10 0] »6nfc/X^->ttttJ»«fl:«©1»tttT 
50 K^rarcPMffiLfc. 



(15) 
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[oioi] ( i ) itmmmomiz. : ±&-vmfttzm 
mm<tm<mtmmmz. is. lMHz^rat* 

Lfc. it^m^«. 3. l-e&oit. 

C0 10 2] (2) a&ftrofHffi 

[0103] o) mmtrntowm 

[0 10 4] (4) 

T, ijtfi3 8 0-7 0 0nmTitL, mmmZ&tb 

t>4 0 0 nm»iSj©^fc9 6%T*ofc. 
[0 10 5] (5) HJHtg&ttOfMG 
±IBOinH^®{b^ : S:, SlC2 3 0t©t-y>WT3 0 

fc. 4 o o nm©Sis<5©^b«3%Tabo, ta<tA><fc* 
[0106] itm&n 

4'-[i-[4-[i-[4-t Ho+->7iz;H-i- >?;nf 

&m»ftibi>\ ®mmt. 8 s %-cmmm i (cjt-<T<a 

^ofc. -toft. fftffiffll £Hgtl:£«£tt£4 0 0m 

j / cm 2 (omytm-cm 2 mitv. 2 2 ot:io#isiiBis& 
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[0107] #i2i60i] 2 
lH^tfUl £*lr>T. «3t»ltUTl6fflUfca-l*. a 

[0108] mmm 3 

ftffifll fcfcHT, 8)IESltl/TffifflUta- 1 a 
[0 10 9] 3U6W4 

mmik^t. mytrntLrmmi'tta- 1 a 

[0110] £Jfcff| 5 
*I«ll:*l>T. ratL-TUfflLfca-l^, a 
-8K*jeLfc«&tt, *IIMl&ma^J*3l|M£ttMlli£ 

[0 111] ±Gftffim~5 0«ftttWJB&j£tt£& 

» imh & H*c*ia it* & n& a< * - >ttua»«fl:iDt 

[0 1 12] 

tt7K^ffif^»-r€, ASMttt. itS»«iBE< iiS^ST* 
0. L*»t>BJ»tt. HJftffltt. »9itt. SS^fete^O 



7D>h^- >?0«# 

F^-A(##) 2H025 AA02 AA06 AA10 AA14 AA20 
AB14 AB16 AC01 AD03 BE01 
CB10 CB16 CB42 CB45 CC17 
FA29 FA30 
2H096 AA25 AA28 BA10 EA02 HA01 
HA03 



